IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Application of: 

Jonathan D. Cowan & Andrew J. Prell 

Filed: Simultaneously Herewith 

Serial No. : 

For: METHOD FOR DETERMINING AN 

INDIVIDUAL'S INTENSITY OF FOCUSED 
ATTENTION AND INTEGRATING SAME 
INTO COMPUTER PROGRAM 



Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

UTILITY PATENT APPLICATION TRANSMITTAL LETTER 

Dear Sir: 

Enclosed herewith for filing are: 

1) The utility patent application of Jonathan D. Cowan 
and Andrew J. Prell, including the specification 
(pages 1-34); claims 1-32, claims 1 and 31-32 being 
independent claims (pages 35-42); and the abstract 
(page 43) ; 

2) Seven (7) sheets of drawings (Figures 1-8) ; 

3) Mindwaves check number 162 for $567.00 (the basic 
small entity filing fee of $395, the fee for 12 claims 
in excess of 20 of $132, and the fee to record the 
assignment of $40) . 

4) Declaration and Power of Attorney for Patent 
Application; 

5) Declaration Claiming Small Entity Status - Independent 
Inventor; 

6) Declaration Claiming Small Entity Status - Small * 
Business Concern; 



Examiner : 
Group Art Unit : 



A 



7) Assignment by Cowan and Prell to Mindwaves, Ltd. with 
Recordation Form Cover Sheet; 

8) Information Disclosure Citation Form PTO-1449 (3 
sheets) with a copy of each reference cited thereon; 

9) A certificate of Express Mail; and, 

10) A return postcard. 

Please process this application. Thank you. 



Very truly yours, 



Date: February 19. 19 98 




(502) 584-1135 
Reg. No. 34,589 



cc: Dr. Jonathan D. Cowan 
Mr. Andrew J. Prell 



Ce*tiC46ttt oC s«9xe»0 Kail 



N^fltit 19 sailing 




-2- 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



UNITED STATES PATENT APPLICATION 
for 

METHOD FOR DETERMINING AN INDIVIDUAL'S INTENSITY OF FOCUSED 
ATTENTION AND INTEGRATING SAME INTO COMPUTER PROGRAM 

by 

JONATHAN D. COWAN 
and 

ANDREW J. PRELL 



-1- 



BACKGROUND OF THE INVENT TOM 
1- Technical Field of the Invention 

The present invention relates to methods for determining an 
individual's intensity of focused attention, concentration and/or 
interest by measuring at least one signal emitted from the 
individual's body, such as, for example, from the individual's 
head, and generally from the frontal lobe of the brain. More 
particularly, the present invention relates to a method for 
determining an individual's intensity of focused attention by 
measuring at least one signal emitted from the individual's body 
wherein the signal emitted therefrom is processed and integrated 
as an attention indicator into a computer program, such as a 
video game, so that additional input is provided thereby. Even 
more particularly, the present invention relates to a new method 
for detecting a user's concentration, interest, and/or single- 
pointed focus of attention. 
2 . Discussion of the Prior Art 

The brain produces electrical signals from at least 0-4 0 
Hertz ("Hz"), which are measurable from the scalp. These signals 
constitute the EEG or electroencephalogram. All the previous 
patents and inventions related to EEG have been based upon an 
intellectual framework that specified that signals from about 0-4 



Hz often indicate a deep sleep state (the so-called, u delta" 
range) ; signals from about 4-8 Hz indicate a reverie or 
daydreaming state (the so-called, "theta" range) ; signals from 
about 8-13 Hz indicate an alert, but less mentally busy state 
5 (the so-called, "alpha" range) ; and, signals above 13 Hz indicate 
a vigilant state (the so-called, "beta" range) . 

While this may be true of signals measured from a majority 
of the cortex, this invention is based on the first applicant's 
research, which indicates that an additional phenomenon can be 
J.0 reliably demonstrated in the frontal and f ronto-central midline 
[y portions of the brain surrounding the sites labeled FCz, Fz, AFz 

jf; and FPz by electroencephalogrophers . In these areas, which 

2 overlie portions of the Executive Attention Network, attention 

fU focused on an object causes all of these organized brainwave 

%5 patterns to diminish in intensity. They are presumably replaced 
by a higher frequency, very random cortical activation pattern 
that would be very difficult to measure with a traditional EEG 
instrument, since they are attenuated by the skull. The present 
invention monitors focused attention, concentration, and interest 
20 by measuring the decrease of organized EEG output from 0-4 0 Hz at 
one or more of these sites. The largest decrease in amplitude or 
power while focusing generally takes place between 0-11 Hz. To 



Applicants' knowledge, no prior teaching has set forth a method 
in which the inhibition of frontal lobe EEG signals has been used 
to provide an attention indicator. 

It is desirable to provide a method to detect this decrease 
in brainwave output and to integrate the signal into a computer 
program, such as a video game. 

It is even further desirable to provide a method to detect a 
signal produced from an individual's brain and to derive 
therefrom a measure of the individual's intensity of focused 
attention, level of concentration or interest in a particular 
experience . 

For example, U.S. Patent No. 5,571,057 to Ayers teaches an 
apparatus and method for selecting prearranged sequences of 
visual images in response to a bioelectrical signal emitted from 
a portion of a user's body, such as, for example, from the user's 
head. However, it is also desirable to provide a method to 
detect a signal produced by an individual's brain and to 
integrate the signal detected thereby into a computer program, 
such as a video game, with or without images, such that the 
additional input provided thereby affects, influences, adjusts 
and modifies operation of the computer program, such as a video 
game, in a complex and customizable fashion. 



For example, European Patent Application No. 177,075 to Ugo, 
et al., sketchily teaches an electronic system for use with an 
electronic game, wherein existing manual controls manipulable by 
a user's hands are entirely replaced with equivalent controls 
5 manipulable directly by signals emitted from the user's brain. 
However, it is further desirable to provide a method to detect 
signals produced by an individual's brain, preferably with a 
single EEG sensor placed in the midline location described above, 
and to process these signals by a method that responds and/or 
J10 adapts to the user's degree of concentration, interest, and/or 
^ one-pointed focus of attention. It is furthermore desirable to 

J provide a method of processing and integrating the signal 

3 detected thereby into a computer program, such as a video game, 

FU wherein the manual control, such as, for example, by a joystick, 

~^±5 keyboard, mouse or other similar input device, of the computer 
program, such as a video game, is enabled or supplemented, but 
not totally replaced, by complex control inputs derived from the 
signal detected thereby. Furthermore, based on the attention 
indicator of the user, the logic driving the game can be 
20 modified. 

SUMMARY OF THE INVENTION 
The present invention is a method of detecting and 
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processing an EEG signal that responds to the user's degree of 
concentration, interest and/or single-pointed focus of attention 
into a computer program, such as a video game. For example, many 
computer programs, such as video game or edutainment systems 
5 ("edutainment" is the combination of education and 

entertainment) , include one or more input devices, such as, for 
example, a joystick, keyboard, mouse or other similar input 
device, to control and affect operation thereof in accomplishing 
the objective of the particular game program being played. As a 
ylO further example, many computer programs, such as video games, 
Ljf place the individual player into a virtual world by creating a 

ft] virtual character, whose actions the player controls through 

* manipulation of the several input devices attached to the 

^ computer, such as a video game system, as though the player were 

actually in the virtual world himself. The player then controls 
the actions of the character to meet the primary objective of the 
computer program, such as, for example, to unravel the mysteries 
of a secret universe or to defeat a virtual enemy. 

The present invention provides a method by which a user may 
2 0 more seamlessly integrate his mental focus and intentions into 
the virtual world presented by a computer program, such as a 
video game or edutainment program. For example, the present 



invention provides a headband or headset to be worn by the 
player, wherein sensors on the headband or headset detect 
measurable raw signals emitted from the player's head, and more 
particularly, from the player's brain, within a predetermined 
range of frequencies corresponding to the player's intensity of 
focused attention. 

The preferred location for detecting a signal emitted from 
an individual's body is from the frontal or f ronto-central 
midline portion of the individual's brain at or near locations on 
the individual's head typically referred to as FCz, Fz, AFz and 
FPz, where concentration or single-pointed focus of attention on 
an object by the individual causes organized brainwave patterns 
to diminish in intensity. In general, detection of the desired 
signal can occur within an area bounded by two lines, each 
running between the two earlobes, one passing through the 
shallowest portion of the nose (the nasion) and one passing 
through a point one inch forward of the highest, most central 
part of the head (the vertex) . The present invention determines 
the intensity of focused attention, and the individual's interest 
indicated thereby, on an object upon which the individual is 
focusing, by measuring the decrease of organized EEG output from 
0-40 Hz at the aforementioned locations. It is observed that the 



largest decrease in intensity occurs within the 0-11 Hz frequency 
band. 

A headband sensor detects the raw signal being emitted by 
the player in response to the player's level of attention. The 
raw signal is converted by an interface unit into a functional 
Attention Indicator, which is then exported into the computer 
program, such as a video game system, to enable or supplement the 
existing manual controls which are manipulable by the player. 

The functional Attention Indicator can be integrated into 
the computer program, such as a video game or edutainment 
program, to provide any manner of control thereto in response to 
the player's level of concentration, relaxation (defined herein 
as the opposite of concentration) or interest. In this manner, 
the present invention may be used to develop coordination between 
the eye, the brain, and the hand. For example, where a player's 
objective is to move an object under his control until it 
"catches" another object controlled and moved elusively by the 
computer program, such as a video game program, the brightness or 
clarity of the player's measured object may become less intense 
as the player loses concentration on it. Only when the player is 
concentrating sufficiently on his object will his object appear 
with sufficient resolution in order to permit him to control it 



as required by the game objective. Alternatively, the 
individual's concentration may be required to be of a sufficient 
intensity before the manual control of an aspect of the game, 
such as by a slider or button on a joystick or mouse, is enabled. 
As a further example, a predetermined threshold level, or a rapid 
increase in the player's level of concentration may be used to 
trigger a predetermined game event, such as, for example, the 
firing of a virtual gun. Furthermore, as the player focuses more 
intensely, the speed of his game object may increase, although 
the object is still steered manually. 

It is an object of the present invention to provide a method 
for detecting an EEG signal emitted from a portion of an 
individual's body, such as, for example, from the individual's 
head, and for deriving therefrom an Attention Indicator signal, 
that being an indication of the individual's concentration, 
relaxation or interest. 

It is another object of the present invention to provide a 
method for detecting, processing and integrating a signal emitted 
from a portion of the individual's body, such as, for example, 
from the individual's head, into a computer program, such as a 
video game, wherein the additional input provided thereby affects 
operation of the computer program, such as a video game. 



It is still another object of the present invention to 
provide a method for detecting, processing and integrating a 
signal emitted from a portion of the individual's body, such as, 
for example, from the individual's head, into a computer program, 
such as a video game or edutainment program, wherein manual 
controls, such as, for example, a joystick, keyboard, mouse or 
other similar input device, of the computer program, such as a 
video game, are not replaced, but are enabled or supplemented by 
control inputs derived from the signal detected by the apparatus . 

It is yet another object of the present invention to provide 
a method for detecting, processing and integrating a signal 
emitted from a portion of the individual's body, such as, for 
example, from the individual's head, into a computer program, 
such as a video game or edutainment program, wherein the signal 
detected thereby is from an individual's brain, and wherein the 
signal is detected by single or multiple EEG sensors placed at or 
near a midline frontal or f ronto-central region of the 
individual ' s head . 

It is still a further object of the present invention to 
provide a method for detecting, processing and integrating a 
signal emitted from a portion of the individual's body, such as, 
for example, from the individual's head, wherein the signal 
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detected thereby is used to assist the individual improve his 
concentration, as well as his ability to cycle between a more and 
a less focused state. 

It is another object of the present invention to provide a 
5 method for monitoring and recording an individual ' s degree of 
attention, concentration or interest as he participates in or 
passively experiences events such as classes, movies, 
advertisements, video games, or sports events by inputting these 
brainwave concentration signals into a computer program. 
SrO It is still another object of the present invention to use 

fU this brainwave attention indicator as biofeedback to help the 

r! user to train and thereby improve his concentration and his 

ability to cycle between intense concentration and a more relaxed 
fU state. Furthermore, this invention also comprises the use of 

^L5 verbal instruction to help the user to transfer his focus of 

attention to other sensory inputs and/or mental experiences or 
various study or work tasks. It also comprises the audiovisual 
presentation of biofeedback information to the user as he is 
simultaneously performing other tasks, particularly in a Windows 
20 computer environment, in order to improve the user's performance, 
learning and retention of the task. A biofeedback protocol that 
is silent when the user is concentrating, but gently reminds the 



user to concentrate by emitting pleasant sounds when the 
brainwave Attention Indicator moves above a certain threshold, 
thereby indicating inattention, is one type that can be used for 
this purpose. However, other protocols which encourage 
5 concentration on simultaneously-occurring events by employing the 
functional Attention Indicator are also envisioned by this 
invention. 

Even more specifically, the present invention includes a 
method for determining an individual's intensity of focused 
:JL0 attention, comprising the steps of: obtaining a representative 
[U frontal lobe brainwave signal from at least one first sensor in 

j?! an electrically connective relation to the individual's frontal 

lobe; obtaining a representative reference signal from at least 
fy one second sensor in an electrically connective relation to a 

^ML5 more electrically-neutral location; subtracting the 

representative reference signal from the representative frontal 
lobe brainwave signal to produce a difference frontal lobe 
brainwave signal, and processing the difference frontal lobe 
brainwave signal to produce an AIndicator signal indicative of 
20 the individual's intensity of focused attention, where the 

AIndicator signal is inversely proportional to any mathematical 
transformation of an amplitude measure of the difference frontal 
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lobe brainwave signal; inputting the AIndicator signal to a 
device; and, repeating these steps, as desired. The mathematical 
transformation can relate to amplitude, power or any linear, 
logarithmic or exponential transformation thereof. The inverse 
relationship can be obtained by a number of mathematical means, 
including, but not limited to, (1) subtracting the mathematical 
transformation from any fixed number, or (2) dividing a fixed 
number by the mathematical transformation. 

Even further, it is an object of this invention to monitor 
the Attention Indicator and therefrom to record and retain player 
preferences for later use in the video game or for the 
developer's use in later modification of the game and/or creation 
of future games. This invention can also be used to record, 
retain, and subsequently analyze and compare the degree of 
interest of users who are undergoing certain experiences, such as 
watching movies or advertisements, using educational materials, 
or participating in seminars or classes. Also, as part of the 
game's artificial intelligence, the Attention Indicator for 
presented events is monitored so that future events presented can 
be changed based upon the specific player or "type" of player. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A better understanding of the present invention will be had 



upon reference to the following description in conjunction with 
the accompanying drawings in which like numerals refer to like 
parts, and wherein: 

Figure 1 is a perspective view of a headband according to 
the present invention shown connected to a signal -processing 
unit ; 

Figure 2 is a side sectional view of a first sensor provided 
on the headband of Figure 1 and shown along section lines 2-2 of 
Figure 1 ; 

Figure 3 is a front sectional view of the first sensor of 
Figure 2 shown along section lines 3-3 of Figure 2; 

Figure 4 is a side view of the headband of Figure 1 shown 
being worn by a user thereof and in operative relationship with a 
computer program, such as a video game or edutainment system; 

Figure 5 is a flow chart representation showing how the 
Attention Indicator signal can be used to affect joystick and 
mouse inputs; 

Figure 6 is a flow chart representation of how the Attention 
Indicator examination object is sampled and recorded; 

Figure 7 is a flow chart representation of how the Attention 
Indicator corresponding to an event can be monitored and compared 
to that from other events and thereby used to change the 

-14- 



probability of future types of events; and, 

Figure 8 is a simplified representation of a headphone 
without electrical connectivity showing the use of two first 
sensors and two second sensors . 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

With reference to Figure 1, a headband 10 according to a 
preferred embodiment of the present invention, and for use in 
detecting a signal emitted from an individual's body, such as, 
for example, from the individual's head, includes an elastic band 
member 12, a frontal lobe (or forehead) sensor unit 24 and a pair 
of ear-sensor units 20, 22 (sensor unit 2 0 being shown in 
phantom) . The frontal lobe sensor unit 24 is fixedly attached to 
an inside surface 13 of the band member 12, such as, for example, 
by Lexel as hereinbelow described. The ear sensor units 20, 22 
are fixedly attached to the inside surface 13 of the band member 
12 as hereinbelow described. Alternatively, the frontal lobe 
sensor unit 24 (as shown in the Figures) and the ear sensor units 
20, 22 may be removably attached to the band member 12, such as, 
for example, by hook -and -loop -type fastener 14. The band member 
12 is constructed from any suitable elastic woven material with 
longitudinal stretch . 

The frontal lobe sensor unit 24 and the ear sensor units 20, 



22 are in electrical cooperative engagement with an interface 
unit 3 0 such that the interface unit 3 0 receives an "active" 
signal (a frontal lobe brainwave signal) from the frontal lobe 
sensor unit 24, a "ground" signal from the first ear sensor unit 
5 20 and a "reference" signal from the second ear sensor unit 22. 
The sensor units 20, 22, 24 are electrically connected to the 
interface unit 30 by a 3 -lead, shielded cable 45 wherein one lead 
44 provided therein is electrically connected to the frontal lobe 
sensor unit 24, a second lead 40 provided therein is electrically 
Jl.0 connected to the first ear sensor unit 20 and a third lead 42 
fU provided therein is electrically connected to the second ear 

r! sensor unit 22. The sensor units 20, 22, 24 by and through their 

;7~ respective leads 40, 42, 44 cooperate to provide a raw signal to 

fU the interface unit 3 0 representing an unfiltered, unprocessed 

tfl_5 electroencephalograph ("EEG" ) signal being emitted from an 
w individual's head to which the headband 10 has been affixed as 

hereinafter described. Alternatively, the reference signal may 
be obtained by shorting, "linking" or "pooling" the signals from 
sensor units 20 and 22, and a ground signal may be obtained from 
20 any other part of the user's scalp or body by any connection 

means. The interface unit 3 0 is electronically connected to a 
computer system 90 (Figure 4) , by a cable 80 of a type necessary 



to properly connect to the computer system 90 according to the 
particular type of connection being thereby made, such as, for 
example, by connecting to either the serial port, the parallel 
port or an auxiliary joystick port of a computer or similar 
inputs depending on the particular system. It is noted that the 
term "computer" as used throughout this application, including 
the claims, is a broad general term for any system which receives 
input and executes a computer program, "Computer" includes the 
common U PC" in all varieties including a laptop, a desk top, a 
portable, or hand-held computer capable of running multiple of 
single function programs, arcade video games, home console video 
games, or a hand-held game such as produced by Sega and Nintendo, 
virtual reality games, and artificial intelligence systems. 
Also, "computer" could mean a plurality of computers. For 
example, two users with individual computers could be connected 
directly or by an INTERNET computer, for example. Each 
individual's computer could provide an Attention Indicator for 
that individual to one of the computers which could then use that 
indicator to vary what is presented to that or both individuals. 
Even further, a "computer" may include a device which functions 
to record or store information and/or events. 

With additional reference to Figure 2, the forehead sensor 



unit 24 includes a sponge 26 having a substantially cylindrical 
shape tapered at one end 27 thereof from an outer periphery 21 
thereof, along substantially flat upper and lower surfaces 
defined by the taper, to a substantially flat linear edge. The 
5 tapered end 27 of the sponge 26 is coated with an electrically- 
insulated, highly flexible, liquid- impermeable material 50, such 
as, for example, Lexel, which is comfortable to the user. The 
tapered shape reduces the tendency of the headband 10 to "roll 
over", thereby losing the connection to the user. The frontal 
Jlo lobe sensor unit 24 is fixedly attached to the inside surface 13 
fU of the band member 12 by first coating one end of the respective 

?j sponge with a liquid- impermeable material 50, such as, for 

J* example, Lexel, permitting the liquid- impermeable material 50 to 

fy dry, coating the end of the sponge with the liquid- impermeable 

tfi.5 material 50 a second time, applying the end of the respective 
^ sponge to the inside surface 13 of the band member 12 and 

permitting the liquid- impermeable material 50 to dry. Either 
one, or preferably both, of substantially flat upper and lower 
surfaces of end 27 are fixedly attached to inside surface 13. 
20 Sufficient pressure is applied to the sponge while the liquid- 
impermeable material 50 is drying to permit the woven fibers of 
the band member 12 to be set within the hardened liquid- 



impermeable material 50. Alternatively, the frontal lobe sensor 
unit 24 may be removably attached to the inside surface 13 of the 
band member 12, such as, for example, by a hook -and- loop -type 
fastener 14, bonded by Lexel to both surfaces 50 and 13. 

The ear sensor units 20, 22 each include a sponge having a 
substantially cylindrical or tapered shape which is coated with 
the liquid- impermeable material 50. The ear sensor units 20, 22 
are fixedly attached to the inside surface 13 of the band member 
12 by first coating one end of the respective sponge with the 
liquid- impermeable material 50, permitting the liquid- impermeable 
material 50 to dry, coating the end of the sponge with the 
liquid- impermeable material 50 a second time, applying the end of 
the respective sponge to the inside surface 13 of the band member 
12 and permitting the liquid- impermeable material 50 to dry. 
Sufficient pressure is applied to the sponge while the liquid- 
impermeable material 50 is drying to permit the woven fibers of 
the band member 12 to be set within the hardened liquid- 
impermeable material 50. Construction of the ear sensor units 
20, 22 is similar to construction of the forehead sensor unit 24 
in all other respects and discussion of the forehead sensor unit 
24 is intended to be illustrative of the ear sensor units 20, 22. 
This includes the discussion of the alternative hook and loop 



fastener 14 . 

An additional approach to affixing these sensor in close 
proximity to the requisite points on the scalp and ears can be 
constructed by mounting the three electrodes on a headphone, as 
5 described in detail in Cowan's co-pending United States patent 
application serial number 08/590,405, incorporated herein by 
reference. The frontal lobe sensor can be mounted on the 
flexible metal extender that is riveted to the top of the 
headphone band. The two ear sensors can be mounted on the ear 
Jj.0 cups of the headphone. Mounting can be accomplished by Lexel or 
fU a similar compound, with or without a hook and loop fastener. 

?! With additional reference to Figure 3, a transverse slit 28 

J* is provided partially through the sponge 26 between the outer 

fu periphery 21 thereof and a center portion thereof towards a 

€LS longitudinal center region of the sponge. The transverse slit 28 
^ communicates with a longitudinal slit 2 9 provided partially 

through the sponge 26 between the transverse slit 28 and an inner 
face 23 of the sponge 26 opposite the tapered end 27 thereof. 

The second lead 44 projects into the transverse slit 28 and 
20 is frictionally secured within the sponge 26 between opposing 
interior faces being defined by the longitudinal slit 29. A 
plurality of conductive wires 46 provided within the second lead 



44 extend therefrom and are frayed and balled up sufficiently to 
create an electrical connection to the scalp through a conductive 
solution, within the longitudinal slit 2 9 towards the inner face 
23 of the sponge 26. Although an EEG electrode could be 
connected to the second lead 44, corrosion-resistant fraying 
wires 46, such as, for example, of stainless steel, have been 
shown to satisfactorily detect the brainwave signals. The 
liquid- impermeable material 50 adheres the second lead 44 to the 
sponge 26, thereby reducing a tendency of the lead 44 to become 
disassociated therefrom. 

With reference back to Figure 1, the leads 40, 42, 44 extend 
from their respective sensor units 20, 22, 24, through the band 
member 12 and exit the band member 12 from a single location, 
denoted generally as reference numeral 18. An outer sleeve of 
the cable 45 is removed therefrom so that the leads 40, 42, 44 
are permitted to diverge therefrom within the band member 12 . 

With reference to Figure 4, a user 60 places the headband 10 
around his head 62 so that the frontal lobe sensor unit 24 rests 
firmly against the user's forehead 64, and that the ear sensor 
units 20, 22 rest against respective upper portions of the user's 
ears 66 (only one being shown) . The frontal lobe sensor unit 20 
is preferably positioned to detect signals from the AFz location, 



that being approximately at the midline of the head, just below 
the hairline. However, it can be located in many locations 
overlying the frontal lobe, within an area bounded by two lines, 
each running between the two earlobes, one passing through the 

5 shallowest portion of the nose (the nasion) and one passing 

through a point one inch forward of the highest, most central 
part of the head (the vertex) . Each sensor unit is soaked and 
squeezed several times in a conductive solution, such as, for 
example, salt water, or a small amount of this conductive 

0 solution is deposited within each longitudinal slit 29 of the 

sensor units 20, 22, 24 prior to the user's placing the headband 
10 upon his head. The conductive solution ensures an electrical 
connection between the frayed end portion 46 of the leads 40, 42, 
44 and the user's forehead 64. The coating 50 retains the 

5 conductive solution within the sponge 26 and prevents accelerated 
drying thereof, while maintaining maximum user comfort. The 
leads 40, 42, 44 are connected to corresponding plugs 30a, 32a, 
34a provided on the interface unit 30, which is connected by a 
cable 80 to the computer or video game system 90, as hereinabove 

0 described. Alternatively, a single connector with three wires 
may be used. 

With reference to Figure 5, there is shown a method for 
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integrating a raw signal input 100 detected by the headband 10 
(Figure 1) as hereinabove described into a computer program, such 
as a video game program 500, wherein a user's operation thereof 
is enhanced by supplementing existing manual controls, such as, 
for example, joystick input 200 and/or mouse input 300 with the 
headband input 100. As seen in Figure 5, the Attention Indicator 
signal (or "AIndicator" ) from 120 is being used to affect the 
joystick fire button, the joystick XAxis, the mouse left click 
button, and the mouse XAxis. This is only an example and any one 
or any combination of inputs could be affected by the Attention 
Indicator. 

Alternatively, or in addition, the Attention Indicator can 
be used to directly modify program variables. For example, with 
increased concentration, the damage produced by the player could 
be increased or the damage taken by the player could be 
decreased. For example, a player concentrating at one level 
could incur less damage when "breaking" a laser beam than a 
player concentrating at a lesser level. Also, the game scoring 
values could be increased or decreased depending on the Attention 
Indicator value. 

The raw signal 102 detected by the headband 10 sensors 20, 
22, 24 is amplified, digitized and filtered by the interface unit 



30 to provide a processed signal 108 of between 0-40 Hz, a value 
of which, such as the cumulative power or amplitude thereof, is 
then exported to a brainwave analysis program {"BAP") 110 running 
on a computer, wherein the brainwave analysis computer may be 
separated from the main computer, such as a video game system 90, 
or may be a software subset or other subroutine thereof. The BAP 
110 derives a particular intensity of attention 112 from the 
processed signal 108 being received thereby by measuring and 
processing the total strength of the processed signal 108 at all 
frequencies within the 0-40 Hz band. As the total strength of 
the processed signal 108 decreases, the intensity of 
concentration, interest, and/or focused attention increases. To 
facilitate the user's comprehension of his attention intensity, 
the Attention Indicator may be averaged over a desired time 
interval . 

The correlated concentration/interest level signal is called 
the Attention Indicator signal. Deliberate or non-deliberate 
attention can affect the Attention Indicator (or AIndicator) 
signal. For example, the player can increase the AIndicator by 
forced or deliberate concentration. Alternatively, the 
AIndicator may increase simply as a result of the intrigue of the 
game being played, a non-deliberate increase caused by the player 
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becoming interested in what he is doing at the time and therefore 
focusing on it more intensely. 

The raw signal 102 received by the BAP may be made more 
reliable by eliminating sudden changes therein due to external 
influences, such as, for example, due to sudden eye or head 
movement. The interface unit 30 may include a digital filter, or 
any equivalent time -averaging means of filtering thereto, to 
remove sudden increases or decreases in signal strength. 

Alternatively, the interface unit 3 0 may provide a processed 
signal 108 to the BAP 110 of a range between any two values 
within the broad 1-40 Hz range, such as, for example, between 2- 
11 Hz. In this manner, the method described herein may focus on 
a specific type of attention, which will then be integrated into 
the game program 500. 

The BAP 110 creates an output, the Attention Indicator 112, 
which increases with increased concentration, interest, or 
focused attention, within the desired range, for example from 0 
to 10. The Attention Indicator may be modified in response to a 
user-specified difficulty parameter, or in response to automated 
modification thereof by the BAP 110, which may adjust it by 
comparing it to the user's past performance. 

The BAP output 112 is exported via data transport protocols, 



such as, for example, so-called Dynamic Data Exchange ("DDE") 
protocol or so-called Object Linking and Embedding ("OLE") 
protocol, to the Game Program Direct Input Subsystem ("GPDIS") 115 
of the game program 500, which utilizes Microsoft's trademarked 
5 DirectX and Directlnput data exchange protocols to receive and 
integrate input from numerous input devices, such as a joystick 
or mouse, which the GPDIS acquires through conventional device 
drivers . 

More particularly, as shown, the GPDIS 115 is programmed to 
j§0 include a Brainwave Enhanced Joystick Object 230 or Brainwave 
fy Enhanced Mouse Object 33 0 for each of the input devices. For 

instance, where the game program 500 requires input only from the 
T joystick, the GPDIS 115 creates an enhanced object instance 23 0 

fy corresponding thereto. Similarly, where the game program 500 

^0.5 requires input only from the mouse, the GPDIS 115 creates an 
w enhanced object instance 330 corresponding thereto. In many 

computer programs, such as video game programs, input may be 
required from more than one joystick or mouse; for such a case, 
the GPDIS 115 creates a number of instances corresponding to 
2 0 each. In each case the objects can be configured or customized 
to properly enhance the input data in the desired way. 

After receiving data from the input devices, the GPDIS 115 



will pass that input data to its corresponding Brainwave Enhanced 
Object. There that data will be modified or merged with the BAP 
data in the predetermined desired way. As shown in the example 
of Figure 5, the joystick fire button and XAxis and the mouse 
5 left click button and XAxis are affected. 

As an example, in an action game such as QUAKE, one may move 
forward in a direct relation to the level of concentration. In 
one example of the present invention, if the player has pushed 
the joystick forward and is concentrating, they can run very fast 
olO through the game, and if they are not concentrating, they will 
[U walk very slowly. In this case, the object 23 0 will form the 

SI product of the Joystick's X axis variable, obtained from the 

Joystick Input Object 220 and the Attention Indicator variable, 
fU which has been increased by a small constant number (such as 0.1) 

£i5 to permit slow movement when concentration has lapsed. If the 
^ player did not want to move at all, he would set the Joystick's X 

axis variable at zero, and no movement would result. However, if 
the Joystick's X axis variable was not set at zero, but rather at 
an analog number indicating the player's intent to move at a 
20 desired rate, and the Attention Indicator variable was a 

relatively high number (ranging, for example, up to 10) , then the 
player's game piece would run very quickly through the game. 
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As a further example, in the same game of QUAKE, it may be 
desirable to increase the maximum rate of fire of the player's 
weapon in direct relationship to their level of concentration. 
With this modification of Directlnput, when the player is 
concentrating, they can fire their weapon much faster then if 
they are not concentrating. In this case, the object 230 would 
be set up to multiply the Joystick's fire button variable by the 
Attention Indicator variable. If either or both were zero, the 
weapon would not fire. However, if the Joystick's fire button 
variable was a binary "one", indicating the player's intent to 
fire, and the Attention Indicator variable was a number that 
exceeded a preset threshold, then the player's weapon would fire 
very frequently. The sensitivity and thresholds of the Attention 
Indicator could be fixed, configurable by the user, and/or 
automatically adjusted by an algorithm actuated by software 
and/or hardware . 

The Brainwave Enhanced Mouse Object 330 could be configured 
in a similar way for enhancing the mouse input with the input 
from the Attention Indicator to achieve the same desired effects 
in the same game of QUAKE. Similarly, an object could be 
configured for any other input device, such as, for example, a 
head tracker, so this example of Figure 5 is not limiting the 
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scope of the invention to affecting joystick and/or mouse inputs. 

Accordingly, numerous instances of objects may be defined 
for each individual input device. With specific reference to the 
headband or headphone input 112, the input object instance 120 
5 will register when the BAP 110 indicates that the user's 

concentration and/or relaxation has reached a threshold level. 

Each object 230, 330 retrieves data from each input object 
120, 220, 320 and combines the data therein according to the 
program. In this manner, joystick and mouse controls are 
JlO supplemented by the headband input 100. For example, the game 
fU program 500 may ordinarily require the user to depress a button 

located on the joystick to perform a certain action in the 
J" computer program, such as a video game. However, by combining 

fy the headband input 100 with the joystick input 200, the GPDIS 115 

^15 may allow a user to substitute his obtaining a predetermined 

level of concentration in place of his physically depressing the 
joystick button, while retaining the other control 
characteristics of the video game. Integration of the Attention 
Indicator 112 with input data from the joystick 200 and the mouse 
20 300 permits a user to replace or modify specific controls with 
brainwave input 100 without requiring a modification to the 
existing computer program, such as a video game 500. More 



particularly, the GPDIS 115 exports the object data via a DirectX 
_Acquire command 420, which receives state and/or trend data from 
the instances created from the objects 230, 330 through the 
DirectlnputDevice :GetDeviceState and the Direct InputDevice : 
5 GetDeviceData commands 430. The process described hereinabove is 
a continuous one, wherein the current instances of each object 
are constantly updated with new input values. 

Alternatively, the filtering, digitizing, averaging, 
processing and integrating of the signals described hereinabove 
: .7l0 may be performed by hard-wired electronic circuitry, rather than 
fl! by software means as described hereinabove, or by any combination 

of software and hardware processing. Further, other gaming 
J" consoles, such as, for example, Sony PlayStation, Sega Saturn, 

fy Nintendo Ultra 64, 300M2, Apple Pippin and various types of 

uis arcade games, are within the scope of the present invention. 
w Figures 6 and 7 demonstrate the use of artificial 

intelligence by the system. Figure 6 demonstrates how the 
Attention Indicator can be monitored and preferences recorded for 
later use. For example, player preferences can be recorded and 
20 analyzed in order to subsequently affect the current game, to 

affect the game the next time it is played, or to permit a game 
developer to subsequently review the player preferences and 
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improve the game by modifying it for future audiences . For 
example, if, for a portion of the game, the AIndicator is much 
lower than for other portions, by reviewing the recorded data, 
the designer could eliminate that portion of the game. Also, 
this could be programmed into the game. For example, if three 
paths could be taken and the AIndicator for path 1 is much lower 
than for paths 2 and 3 , the game could change such that only 
paths 2 and 3 were offered to that player in the future or to 
other future players . 

Figure 6 details how the previously obtained Attention 
Indicator 112 can be recorded (by Sample Number) and tabulated in 
association with the Current Type of Event in the computer 
program or video game. Subsequently, the average of the 
Attention Indicator for each Type of Event can be re-calculated. 

Similarly, in order to evaluate the user's level of interest 
in particular experiences during movies, advertisements, 
educational experiences and other computer programs, the 
Attention Indicator 112 can be recorded and tabulated in 
association with the time code of the experience as they are 
presented to the user. After presenting these experiences to a 
group of users, the Attention Indicators for each experience can 
be averaged and statistically analyzed by any known means. 



Figure 7 demonstrates how the game could be modified to suit 
an individual player's taste or for a certain group of players' 
tastes. For example, if a specific player has been presented 
with a choice of weapons in a game and he has typically shown 
greater interest in a bow and arrow over a bazooka, the game 
arsenals and ammunition locations can be changed to provide more 
types of bows than bazookas at arsenals and more choices of 
arrows than shells at ammunition locations. 

As another example, in a football game, a player could be 
presented with opportunities to pass or to run, and his interest 
level, as quantitated by the Attention Indicator, could be 
averaged for each of these choices. Then, during subsequent 
play, the Type of Event which generated the higher average 
AIndicator could be presented to that player more frequently. 
The presentation to that individual or another individual may be 
by any means, for example, auditory means, visual means, tactile 
means, olfactory means, gustatory means, or other means. 

Finally, while the invention has been described as using a 
first sensor to measure a frontal lobe brainwave signal and a 
second sensor to measure a reference signal, then subtracting the 
reference signal from the frontal lobe brainwave signal to 
produce a difference signal; any number of first and second 



sensors can be employed. For example, a pair of first sensors 
could be positioned at about the hair line and equidistant on 
opposite sides of a vertical line passing through a wearer's 
nose. A pair of second sensors could be employed, one engaging 
each ear lobe. Then, the signals from the first sensors could be 
mathematically combined and the signals from the second sensors 
could be mathematically combined to produce a composite frontal 
lobe signal and a composite reference signal respectively. These 
composite signals could then be subtracted and processed as 
before. In the claims, the terms representative frontal lobe 
brainwave signal and representative reference signal are used. 
If only one first and second sensor are employed, the 
representative signals are those obtained by the first and second 
sensors. If more than one first and second sensors are employed, 
the representative signals are the composite frontal lobe signal 
and composite reference signal. 

As an example of how this could be accomplished, a 
simplified representation of a headphone, as previously 
described, without electrical connectivity being shown, and 
related to the disclosure in Cowan's 08/590,405 application, is 
shown in Figure 8. The headphone includes a pair of first 
sensors included in frontal lobe sensor units 24, each attached 



to a flexible and adjustable metal extender. The metal extenders 
are attached to the headphone headband. Preferably, the sensor 
units 24 are removably attached, for example, by a hook and loop 
material, to the extenders so that the sensor units 24 can be 
5 adjusted for different wearers of the headphone. This removable 
attachment also facilitates the wetting of sponges in the sensor 
units. The headphone also includes a pair of second sensors 
included in sensor units 22, each of which is received by an ear 
pad. 

Ji.0 Although the present invention has been described in terms 

fU of specific embodiments which are set forth in detail, it should 

;fH be understood that this is by illustration only and that the 

7" present invention is not necessarily limited thereto, since 

fU alternative embodiments not described in detail herein will 

€15 become apparent to those skilled in the art in view of the 

m disclosure. Accordingly, modifications are contemplated which 

can be made without departing from either the spirit or the scope 
of the present invention as described hereinabove. 
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CLAIMS 

I claim: 

1. A method for determining an individual's intensity of 
focused attention, comprising the steps of: 

a. obtaining a representative frontal lobe brainwave 
signal from at least one first sensor in an electrically- 
connective relation to said individual's frontal lobe; 

b. obtaining a representative reference signal from at 
least one second sensor in an electrically connective 
relation to a more electrically-neutral location; 

c. subtracting said representative reference signal from 
said representative frontal lobe brainwave signal to produce 
a difference frontal lobe brainwave signal, and processing 
said difference frontal lobe brainwave signal to produce an 
AIndicator signal indicative of said individual's intensity 
of focused attention, where said AIndicator signal is 
inversely proportional to any mathematical transformation of 
an amplitude measure of said difference frontal lobe 
brainwave signal; 

d. inputting said AIndicator signal to a device; and, 

e. repeating steps a-d, as desired. 

2. The method of claim 1, where said at least one first sensor 



obtains said frontal lobe brainwave signal within an area bounded 
by two lines, each line running between said individual's two 
earlobes, one line passing through the shallowest portion of the 
individual's nose called the nasion and the other line passing 
through a point one inch forward of the highest, most central 
part of the individual's head called the vertex. 

3. The method of claim 2, where said at least one first sensor 
measures said frontal lobe brainwave signal at a location within 
two inches either side of a bisector line, said bisector line 
being transverse to both of said two lines and dividing said area 
into two equal pieces. 

4. The method of claim 3, where said at least one second sensor 
obtains said representative reference signal from at least one of 
said individual's earlobes. 

5. The method of claim 1, where said AIndicator signal 
represents an aggregate amplitude level of said difference 
frontal lobe brainwave signal over a low frequency band. 

6. The method of claim 5, where said low frequency band is 
limited to frequencies of not more than 40 Hertz. 

7. The method of claim 1, where said AIndicator signal 
represents an aggregate power level of said difference frontal 
lobe brainwave signal over a low frequency band. 



8. The method of claim 7, where said low frequency band is 
limited to frequencies of not more than 40 Hertz. 

9. The method of claim 1, where the step of processing said 
difference frontal lobe brainwave signal includes rejecting eye 

5 movement and other artifacts. 

10. The method of claim 1, where said device is a computer and 
where said AIndicator signal inputted thereto is used by a 
program running on said computer to provide said individual with 
an indication of said individual's intensity of focused 

J3.0 attention. 

[U li. The method of claim 1, where said device is a computer and 

zfl where said AIndicator signal inputted thereto is used by a 

program running on said computer to affect said program' s 
fU execution. 

v £l5 12. The method of claim 11, where said device receives at least 
=v one other input signal and where said AIndicator signal 

supplements an effect of said at least one other input signal. 

13. The method of claim 12, where said device receives at least 
one additional input signal and where said AIndicator signal does 

2 0 not supplement said effect of said at least one additional input 
signal . 

14. The method of claim 11, where said AIndicator signal used by 
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said program affects what is presented to said individual. 

15. The method of claim 11, where said AIndicator signal used by 
said program affects what is presented to another individual. 

16. The method of claim 11, where said AIndicator signal used by- 
said program affects what is presented to said individual. 

17. The method of claim 11 , further including the step of 
classifying said individual into a selected class of individuals 
and using said AIndicator signal from previous individuals in 
said selected class to affect what is presented to said 
individual . 

18. The method of claim 1, where said device functions as a 
recorder and where said AIndicator signal is recorded and 
correlated to at least one event . 

19. The method of claim 18, where said AIndicator signal from a 
plurality of individuals is simultaneously recorded and 
correlated to at least one event . 

20. The method of claim 1, where said at least one first sensor 
comprises more than one first sensor, and where said 
representative frontal lobe brainwave signal is a combination of 
a plurality of frontal lobe brainwave signals, each of said 
plurality of frontal lobe brainwave signals being obtained from a 
different one of said at least one first sensor. 
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21. The method of claim 1, where said at least one second sensor 
comprises more than one second sensor, and where said 
representative reference signal is a combination of a plurality 
of reference signals, each of said plurality of reference signals 

5 being obtained from a different one of said at least one second 
sensor. 

22. The method of claim 1, where said first sensor is provided 
in a flexible holder receivable on said individual's head. 

23. The method of claim 22, where said flexible holder further 
■AO comprises: 

fU a. a flexible band member that can exert pressure to hold 

said at least one first sensor in electrically connective 
J relation to said individual's head; 

nj b. a first sensor unit attached to said flexible band 

^3.5 member, said first sensor unit including a first sponge 

receiving said first sensor; 

c. where said first sensor unit is spaced so that when 
said flexible holder is placed on said individual's head, 
said first sensor will be in a first location to obtain said 
20 representative frontal lobe brainwave signal. 

24. The method of claim 23, where said first sponge has a 
trapezoidal shaped cross -section having a triangular portion and 
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a rectangular portion, said triangular portion engaging said 
flexible band member, 

25. The method of claim 23, where said first sponge is partly 
covered by a flexible, electrically- isolating glue compound 

5 thereby creating a fluid reservoir. 

26. The method of claim 25, where said glue compound is used to 
attach said first sensor unit to said flexible band member. 

27. The method of claim 25 where a hook and loop fastener is 
used to attach said first sensor unit to said flexible band 

J10 member. 

[U 28. The method of claim 23, where said flexible band member is 

SI an elastic band member. 

~ 29. The method of claim 22, where said flexible holder is a 

fU headphone with at least one extender made of flexible metal 

^3-5 attached thereto, said at least one extender having a first 
^ sensor unit attached thereto, said first sensor unit including 

said at least one first sensor, where said first sensor unit is 
spaced so that when said headphone is placed on said individual's 
head, said first sensor will be in a first location to measure 
20 said frontal lobe brainwave signal. 

30. The method of claim 29, where said headphone includes at 
least one earpiece, said at least one earpiece receiving a second 
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sensor unit, said second sensor unit including said at least one 
second sensor. 

31. A method for using a brainwave signal to affect a program 
running on a computer, comprising the steps of: 

a. providing a sensor to measure a brainwave signal; 

b. measuring said brainwave signal with said sensor and 
processing said brainwave signal to produce a processed 
signal ; 

c. inputting said processed signal to said computer, where 
said computer receives at least one other input signal from 
at least one other input device and where said processed 
signal changes an effect of said at least one other input 
signal ; and 

d. repeating steps b and c, as desired. 

32. A method for using a brainwave signal to affect a program 
running on a computer, comprising the steps of: 

a. providing a sensor to measure a brainwave signal; 

b. measuring said brainwave signal with said sensor and 
processing said brainwave signal to produce a processed 
signal; and 

c. inputting said processed signal to said computer and 
using said processed signal to modify a logic driving said 



program. 
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ABSTRACT OF THE DISCLOSURE 
A method for determining an individual's intensity of 
focused attention, comprising the steps of: obtaining a 
representative frontal lobe brainwave signal from at least one 
5 first sensor in an electrically connective relation to the 

individual's frontal lobe; obtaining a representative reference 
signal from at least one second sensor in an electrically 
connective relation to a more electrically-neutral location; 
subtracting the representative reference signal from the 
JtO representative frontal lobe brainwave signal to produce a 
fy difference frontal lobe brainwave signal, and processing the 

r: difference frontal lobe brainwave signal to produce an Attention 

7 Indicator signal indicative of the individual's intensity of 

fy focused attention, where the Attention Indicator signal is 

fiL5 inversely proportional to any mathematical transformation of an 
amplitude measure of the difference frontal lobe brainwave 
signal; inputting the Attention Indicator signal to a device; 
and, repeating these steps, as desired. The mathematical 
transformation can relate to amplitude, power or any linear, 
20 logarithmic or exponential transformation thereof. 
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DECLARATION AND POWER OF ATTORNEY 
FOR PATENT APPLICATION 



As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated 
below next to my name, 

I believe I am the original, first and sole inventor (if only one 
name is listed below) or an original, first and joint inventor 
(if plural names are listed below) of the subject matter which is 
claimed and for which a patent is sought on the invention 
entitled METHOD FOR DETERMINING AN INDIVIDUAL ' S INTENSITY OF 
FOCUSED ATTENTION AND INTEGRATING SAME INTO COMPUTER PROGRAM . the 
specification of which 

(check one) x is attached hereto. 



I hereby state that I have reviewed and understand the contents 
of the above identified specification, including the claims, as 
amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material 
to patentability as defined in Title 37, Code of Federal 
Regulations, §1 . 56 . 

I hereby claim foreign priority benefits under Title 35, United 
States Code, §119 (a) - (d) of any foreign application (s) for patent 
or inventor's certificate listed below and have also identified 
below any foreign application for patent or inventor ! s 
certificate having a filing date before that of the application 
on which priority is claimed: 

Prior Foreign Application (s) Priority Claimed 



Serial No. 



was filed on 



and was amended on 



as Application 
(if applicable) 



none 
(Number) 



(Country) 



(Day/Month/Year Filed 



Yes 



No 



(Number) 



(Country) 



(Day/Month/Year Filed 



Yes 



No 



f 



\ 



I hereby claim the benefit under Title 35, United States Code 
§119 (e) of any United States provisional application (s) listed 
below: 

none 

(Application Number) (Filing Date) 



(Application Number) (Filing Date) 

I hereby claim the benefit under Title 35, United States Code, 
§120 of any United States application (s) listed below and, 
insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States applica- 
tion in the manner provided by the first paragraph of Title 35, 
United States Code, §112, I acknowledge the duty to disclose 
material information as defined in Title 37, Code of Federal 
Regulations, §1.56 which occurred between the filing date of the 
prior application and the national or PCT international filing 
date of this application: 

Xl/a 

(Appln. Serial No.) (Filing Date) (Status) 

(patented, pending, abandoned 



(Appln. Serial No.) (Filing Date) (Status) 

(patented, pending, abandoned 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued 
thereon. 

And I hereby appoint James R. Higgins, Jr., Reg. No. 29,264, 
Charles G. Lamb, Reg. No. 24,783, James C. Eaves, Jr., Reg. No. 
34,589, John F. Salazar, Reg. No. 39,353, and Daniel C. Stelter, 
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Reg. No. 40,830 as my attorneys, to prosecute this application 
and to transact all business in the U.S. Patent and Trademark 
Office connected therewith, and I request that all communications 
concerning this application be addressed to James C. Eaves, Jr., 
Middleton and Reutlinger, 2500 Brown & Williamson Tower, 
Louisville, Kentucky 40202; telephone (502) 584-1135, or fax 
(502) 561-0442. 



Full name of sole or fitfst inyento^x Jonathan D. Cowan 
Inventor 1 s signature 

Residence: 1103 Holl endale. Goshen, Kentucky 40026 




Jonathan D. Cowan 



Citizenship: 



U.S. 



Post Office Address: 1103 Hollendale, Goshen. Kentucky 40026 



Full name of second joint inventor: Andrew J. Prell 
Inventor's signature Jl^ t^^^ Date: ^//?/f & 

Residence : 




Citizenship: 



U.S. 



Post Office Address: 



7341 Saint Andrews Church Road, 

Apartment 6. Louisville . Kentucky 40214 



7341 Saint Andre ws Church Road, 

Apartment 6. Louisville, Kentucky 40214 
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Applicant or Patentee: Jonathan D. Cowa n et al. Attorney's 
Serial or Patent No.: Docket No.: ZH668/96QQ1 

Filed or Issued: 

For: METHOD FOR DETERMINING AN INDIVIDUAL'S INTEN SITY OF FOCUSED 
ATTENTION AND INTEGRATING SAME INTO COMPUT ER PROGRAM 

VERIFIED STATEMENT (DECLARATION) CLAIMING SMALL ENTITY 
STATUS (37 CFR 1.9(f) and 1.27(b)) - INDEPENDENT INVENTOR 

As a below named inventor, I hereby declare that I qualify as an 
independent inventor as defined in 37 CFR 1.9(c) for purposes of 
paying reduced fees under section 41(a) and (b) of Title 35, 
United States Code, to the Patent and Trademark Office with 
regard to the invention entitled METHOD FO R DETERMINING AN 
INDIVIDUAL'S INTENSITY OF FOCUSED ATTENTION AND INTEGRATING SAME 
INTO COMPUTER PROGRAM described in 

[x] the specification filed herewith 

[ ] application ser. no. , filed 

[ ] patent no. , issued 

I have not assigned, granted, conveyed or licensed and am under 
no obligation under contract or law to assign, grant, convey or 
license, any rights in the invention to any person who could not 
be classified as an independent inventor under 37 CFR 1.9(c) if 
that person had made the invention, or to any concern which would 
not qualify as a small business concern under 37 CFR 1.9(d) or a 
nonprofit organization under 37 CFR 1.9(e) . 



Each person, concern or organization to which I have assigned, 
granted, conveyed, or licensed or am under an obligation under 
contract or law to assign, grant, convey, or license any rights 
in the invention is listed below: 

[ ] no such person, concern or organization 

[x] persons, concerns or organizations listed below* 

*NOTE: Separate verified statements are 
required from each named person, concern or 
organization having rights to the invention 
averring to their status as small entities. 
(37 CFR 1.27) 

FULL NAME Mindwaves, Ltd. 

ADDRESS 1103 Hollendale. Goshen, K entucky 4QQ26 

[] INDIVIDUAL [x] SMALL BUSINESS CONCERN [] NONPROFIT ORGANIZATION 

FULL NAME 

ADDRESS 

[] INDIVIDUAL [] SMALL BUSINESS CONCERN [] NONPROFIT ORGANIZATION 

FULL NAME _ 

ADDRESS _ 

[] INDIVIDUAL [] SMALL BUSINESS CONCERN [] NONPROFIT ORGANIZATION 

I acknowledge the duty to file, in this application for patent, 
notification of any change in status resulting in loss of 
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entitlement to small entity status prior to paying, or at the 
time of paying, the earliest of the issue fee or any maintenance 
fee due after the date on which status as a small entity is no 
longer appropriate. (37 CFR 1.28(b)). 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under section 1001 of Title 18 of the 
United States Code, and that such willful false statements may 
jeopardize the validity of the application, any patent issuing 
thereon, or any patent to which this verified statement is 
directed. 

Jonathan D. Cowan Andrew J, Pre 11 
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Applicant or Patentee: Jonathan D. Cowan et al . Attorney's 
Serial or Patent No.: Docket No.: ZH668/96001 

Filed or Issued: 

For: METHOD FOR DETERMINING AN INDIVIDUAL'S INTENSITY OF FOCUSED 
ATTENTION AND INTEGRATING SAME INTO COMPUTER PROGRAM 

VERIFIED STATEMENT (DECLARATION) CLAIMING SMALL ENTITY 
STATUS (37 CFR 1.9(f) and 1.27(b)) - SMALL BUSINESS CONCERN 

I hereby declare that I am 

[ ] the owner of the small business concern identified 
below: 

[£] an official of the small business concern empowered to 
act on behalf of the concern identified below: 

NAME OF CONCERN: Mindwaves, Ltd. 

ADDRESS OF CONCERN: 1103 Hollendale 

Goshen, KY 40026 

I hereby declare that the above identified small business concern 
qualifies as a small business concern as defined in 13 CFR 
121.3-18, and reproduced in 37 CFR 1.9(d), for purposes of paying 
reduced fees under section 41(a) and (b) of Title 35, United 
States Code, in that the number of employees of the concern, 
including those of its affiliates, does not exceed 500 persons. 
For purposes of this statement, (1) the number of employees of 
the business concern is the average over the previous fiscal year 
of the concern of the persons employed on a full-time, part-time 
or temporary basis during each of the pay periods of the fiscal 



year, and (2) concerns are affiliates of each other when either, 
directly or indirectly, one concern controls or has the power to 
control the other, or a third party or parties controls or has 
the power to control both. 

I hereby declare that rights under contract or law have been 
conveyed to and remain with the small business concern identified 
above with regard to the invention entitled METHOD FO R DETERMINING 
AN INDIVIDUAL'S INTENSITY OF FOCUSED ATTENTION AND INTEGRATING 
SAME INTO COMPUTER PROGRAM described in 

[x] the specification filed herewith 

[ ] application ser. no. , filed 

[ ] patent no. , issued 

If the rights held by the above identified small business concern 
are not exclusive, each individual, concern or organization 
having rights to the invention is listed below* and no rights to 
the invention are held by any person, other than the inventor, 
who could not qualify as a small business concern under 37 CFR 
1.9(d) or by any concern which would not qualify as a small 
business concern under 37 CFR 1.9(d) or a nonprofit organization 
under 37 CFR 1.9(e). *NOTE : Separate verified statements are 
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required from each named person, concern or organization having 
rights to the invention averring to their status as small 
entities. (37 CFR 1.27) 

NAME 

ADDRESS 

[] INDIVIDUAL [] SMALL BUSINESS CONCERN [] NONPROFIT ORGANIZATION 

NAME 

ADDRESS 

[] INDIVIDUAL [] SMALL BUSINESS CONCERN [] NONPROFIT ORGANIZATION 

I acknowledge the duty to file, in this application or patent, 
notification of any change in status resulting in loss of 
entitlement to small entity status prior to paying, or at the 
time of paying, the earliest of the issue fee or any maintenance 
fee due after the date on which status as a small entity is no 
longer appropriate. (37 CFR 1.28(b)). 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these 
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statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under section 1001 of Title 18 of the 
United States Code, and that such willful false statements may 
jeopardize the validity of the application, any patent issuing 
thereon, or any patent to which this verified statement is 
directed. 

NAME OF PERSON SIGNING Jonathan D. Cowan 

TITLE OF PERSON OTHER THAN OWNER General Partner 

ADDRESS OF PERSON SIGNING 1103 43ollendale. Louisville. KY 40026 



SIGNATURE 
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